In the course of studies of the penetration of antimicrobial agents into ocular tissues of rabbits, striking disparities in the concentrations of certain agents were noted between albino and pigmented rabbits (unpublished data). Since the only pertinent difference recognized between these species is the presence or absence of melanin, the following studies were undertaken to examine the effect of this pigment on antibacterial activity in vitro. To exclude the effect of other variables, a synthetic preparation of melanin was used.
Suspensions containing 100 and 1,000 ,ug of synthetic melanin (Sigma Chemical Co., St. Louis, Mo.) per ml of phosphate-buffered saline were distributed in test tubes. The following antibiotics were obtained as dry powders: sodium cephalothin, sodium cefazolin, potassium penicillin G, erythromycin gluceptate, and vancomycin hydrochloride (Eli Lilly and Co.), sodium oxacillin (Bristol Laboratories), clindamycin hydrochloride (Upjohn Co.), tetracycline hydrochloride (Lederle Laboratories), and streptomycin sulfate (Pfizer Laboratories). Gentamicin sulfate (Schering Corp.) and tobramycin sulfate (Eli Lilly and Co.) were obtained as injectable solutions. The antibiotics were dissolved in phosphate-buffered saline to concentrations of 1,000 and 100 gg/ml. One-fifth milliliter of antibiotic solution was added to 1.8 ml of melanin suspension; the combination was thoroughly mixed and assayed immediately and then stored at room temperature and assayed again 18 h later.
Antibiotic standards (100 to 3.1 ,g/ml) were prepared in phosphate-buffered saline from the same parent solutions as those mixed with the pigment and were kept at room temperature together with the latter. Standards were always plated at the same time as specimens containing melanin, using a filter-paper disk modification of an agar diffusion bioassay (1) . A strain of Sarcina lutea was used to assay clindamycin.
There was no effect of melanin on the antibacterial activity of penicillin G, oxacillin, cephalothin, cefazolin, erythromycin, or clindamycin when compared to the same concentration of antibiotic without the pigment. The results for the other five agents are shown in Table 1 .
The activity of vancomycin was slightly reduced in the presence of melanin, whereas that of tetracycline and the aminoglycosides was strikingly decreased. With a few exceptions, the following generalizations appeared applicable regarding the inhibitory effect: (i) it was greater at the higher than at the lower concentration of melanin; (ii) it was evident immediately, but was slightly more pronounced after 18 h; (iii) at the lower concentration of pigment, inhibition was more striking in solutions containing 10 rather than 100 pag of antibiotic per ml. The last observation was not true of tetracycline or streptomycin after 18 h.
In tubes containing 100 ,ug of melanin and 100 gg of antibiotic per ml, a striking correlation was noted between the extent of inhibition of antibiotic activity and the formation of a dark-brown precipitate. The pH of the various solutions was 7.2 to 7.4 in each instance. Synthetic melanin is a polymer of tyrosine of incompletely defined structure. The results of the present study indicate that melanin markedly inhibits the activity of aminoglycoside antibiotics and tetracycline, but not that of various other antimicrobial agents. Because polyvalent cations are known to interfere with the activity of tetracyclines and aminoglycosides, we determined the content of magnesium and calcium in the more concentrated suspension of pigment, using atomic absorption, and found these to be 0.3 and <0.1 mg/dl, respectively, levels that would be exceedingly unlikely to inhibit the drugs. The effects of concentration and time on the interaction observed in these studies, as well as the correlation between inhibition and the formation ofa visible precipitate, suggest that the phenomenon is due to a tight binding of antibiotic to the pigment. Similar findings with regard to the aminoglycosides have been reported with a number of substances, including pus (2), feces (5), and tissue homogenates (3, 4) . Kunin has suggested that binding of aminoglycosides may correlate with the number of free amino groups (4), and our data support this notion insofar as tobramycin possesses five, gentamicin three, and tetracycline one such structure, whereas streptomycin has two guanido groups. The structure of vancomycin is not known with certainty. The relevance of the present observations to the in vivo situation is not clear, especially since melanin is normally sequestered in intracellular organelles; however, it seems possible that this phenomenon could interfere with the assay of certain antibiotics in homogenates of melanincontaining tissues.
